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PEER-TO-PEER DEVICE MOVEMENT 
COMMUNICATIONS 

BACKGROUND 

0001 Users often like to know the current location of their 
friends and/or family members. Using existing mobile tele 
phone systems, users manually request location request, Such 
as in the form of a text message. For example, the user may 
send one text message to a friend asking “Where are you?” 
and the friend may respond with another text message 
answering 'at grocery store.” 
0002 Further, many existing mobile telephones are 
equipped with a global positioning system (GPS) to enable 
identification of a current device location. Some of these 
existing mobile telephones also enable the user to attach a 
map showing the current device location in a text message. 
However, Such existing mobile telephones require manual 
involvement by the user and the recipient, and the current 
device location is static information. That is, such existing 
mobile telephones lack a mechanism for updating the current 
device location when the current device location changes. 

SUMMARY 

0003. In some embodiments, a first computing device 
receives a message from a first user intended for a second user 
at a second computing device. In response to receipt of the 
message, the first computing device derives the movement 
information (e.g., from sensors of the first computing device). 
The first computing device sends the received message and 
the derived movement information to the second computing 
device via a peer-to-peer connection. Subsequently, the first 
computing device derives updated movement information for 
the first computing device from the sensors and compares the 
derived, updated movement information with the sent move 
ment information. The updated movement information is sent 
to the second computing device based on the comparison. 
0004. In other embodiments, a first computing device 
receives a message from a second computing device via a 
peer-to-peer connection. In response to receipt of the mes 
sage, the first computing device requests from the second 
computing device movement information relating to the sec 
ond computing device that describes travel of the second 
computing device. After the first computing device has 
received the requested movement information from the sec 
ond computing device, the first computing device presents the 
received message and the received movement information to 
a user of the first computing device. 
0005. This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the 
claimed Subject matter, nor is it intended to be used as an aid 
in determining the scope of the claimed Subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006 FIG. 1 is an exemplary block diagram illustrating a 
first computing device associated with a first user in commu 
nication, via a network, with a second computing device 
associated with a second user. 
0007 FIG. 2 is an exemplary flow chart illustrating opera 
tion of the first computing device sending a message and 
movement information to the second computing device. 
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0008 FIG. 3 is an exemplary block diagram illustrating a 
first mobile telephone sending movement information to a 
second mobile telephone. 
0009 FIG. 4 is an exemplary block diagram illustrating 
the first mobile telephone detecting its movement and sending 
the movement information to the second mobile telephone. 
0010 FIG. 5 is an exemplary flow chart illustrating opera 
tion of the first computing device to receive and present 
movement information from the second computing device. 
0011 FIG. 6 is an exemplary block diagram illustrating 
the first mobile telephone requesting and receiving movement 
information from the second mobile telephone. 

DETAILED DESCRIPTION 

0012 Referring to the figures, embodiments of the disclo 
Sure enable the sending and/or receipt of movement informa 
tion between devices via a peer-to-peer connection. For 
example, a first user 104 of a first computing device 102 
pushes, or otherwise provides, movement information 
describing travel of the first computing device 102 to a second 
user 122 of a second computing device 124. As another 
example, the first computing device 102 pulls, or otherwise 
requests, the movement information from the second com 
puting device 124. Such as upon receipt by the first computing 
device 102 of a message (e.g., a text message) from the 
second computing device 124. Exemplary movement infor 
mation includes, but is not limited to, a current route, Velocity, 
direction of movement, a current estimated time of arrival, 
and/or other data describing device travel (e.g., expected and/ 
or anticipated). 
0013 Aspects of the disclosure enable two or more users 
Such as family members, close friends, and business associ 
ates to exchange the movement information. The movement 
information may be exchanged manually and/or automati 
cally (e.g., without explicit action from one or both users), as 
described further herein. Additionally, the movement infor 
mation may be updated regularly, periodically, intermittently, 
based on events, based on criteria, rules, etc. 
0014. By using a peer-to-peer connection rather than a 
central service. Some embodiments provide users with 
increased privacy, security, and control over the data being 
shared between devices. For example, with the peer-to-peer 
connection, the shared data is not stored on a central server 
where the data could be mined or accessed by other parties. 
For shared data that is sensitive (e.g., movement information), 
users may feel more secure sharing Such data over a peer-to 
peer connection. 
0015. Additionally, the cost of using a peer-to-peer con 
nection to share the movement information may be lower than 
using a central service to share this information. In fact, in 
Some geographic areas, the cost for sharing the movement 
information over a peer-to-peer connection may be covered 
under existing text messaging plans. 
0016 Referring to FIG. 1, an exemplary block diagram 
illustrates the first computing device 102 associated with the 
first user 104 in communication with the second computing 
device 124 associated with the second user 122 via a network 
128. The computing devices 102 and 124 may perform com 
munication using a variety of protocols and transports, such 
as to Support Voice communication, text messaging (e.g., 
Short Messaging Service, Multimedia Messaging Service), 
instant messaging, communication via a social network Ser 
vice, electronic mail, and the like. Accordingly, the comput 
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ing devices 102 and 124 may utilize a variety of different 
techniques to communicate with each other. 
0017. The computing devices 102 and 124 communicate 
via one or more of the networks 128, which may be imple 
mented to include a wired and/or a wireless network. The 
network may also be implemented using any type of network 
topology and/or communication protocol, and may be repre 
sented or otherwise implemented as a combination of two or 
more networks, to include Internet Protocol (IP) networks 
and/or the Internet. The network 128 may also include mobile 
operator networks that are managed by a mobile network 
operator and/or other network operators, such as a commu 
nication service provider, mobile phone provider, and/or 
Internet service provider. 
0018. The example of FIG. 1 illustrates a system for com 
munication of the movement information. While aspects of 
the disclosure are described with reference to communication 
between the computing devices 102 and 124 via a peer-to 
peer connection, non-peer-to-peer connections are within the 
Scope of the disclosure. 
0019. Each of the computing devices 102 and 124 repre 
sents any device executing instructions (e.g., as application 
programs, operating system functionality, or both) to imple 
ment the operations and functionality described and illus 
trated herein. The computing devices 102 and 124 may 
include mobile computing devices or any other portable 
devices. In some embodiments, the mobile computing 
devices includes a mobile telephone, laptop, tablet, comput 
ing pad, netbook, gaming device, and/or portable media 
player. The computing devices 102 and 124 may also include 
less portable devices such as desktop personal computers, 
kiosks, tabletop devices, industrial control devices, wireless 
charging stations, and electric automobile charging stations at 
least for the purpose of receiving messages and the movement 
information. Additionally, the computing devices 102 and 
124 may represent a group of processing units or other com 
puting devices. One of the computing devices 102 and 124 
may represent one form or type of device, while the other one 
of the computing devices 102 and 124 represent another form 
or type of device. 
0020. In some embodiments, each of the computing 
devices 102 and 124 include the elements illustrated in FIG. 
1. For clarity, the elements are illustrated and next described 
with reference to being associated with the first computing 
device 102. 

0021. As shown in FIG. 1, the first computing device 102 
has one or more sensors 112, at least one processor 106, a 
memory area 108, and at least one user interface. The sensors 
112 include one or more accelerometers, one or more gyro 
Scopes, a global positioning system (GPS) transceiver, a wire 
less fidelity (Wi-Fi) or other wireless transceiver, a photore 
ceptive light sensor, and other sensors providing data 
describing the first computing device 102. 
0022. The processor 106 includes any quantity of process 
ing units, and is programmed to execute computer-executable 
instructions (e.g., stored in the memory area 108) for imple 
menting aspects of the disclosure. The instructions may be 
performed by the processor 106 or by multiple processors 
executing within the first computing device 102, or performed 
by a processor external to the first computing device 102. In 
Some embodiments, the processor 106 is programmed to 
execute instructions such as those illustrated in the flow charts 
to implement the functionality described herein. 
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0023. In some embodiments, the processor 106 represents 
an implementation of analog techniques to perform the opera 
tions described herein. For example, the operations may be 
performed by an analog computing device and/or a digital 
computing device. 
0024. The first computing device 102 further has one or 
more computer storage media such as the memory area 108. 
The memory area 108 includes any quantity of media asso 
ciated with or accessible by the first computing device 102. 
The memory area 108 may be internal to the first computing 
device 102, external to the first computing device 102, or 
both. In some embodiments, the memory area 108 includes 
read-only memory and/or memory wired into an analog com 
puting device. Further, the memory area 108 may be a part of 
hardware memory that may comprise Volatile and/or non 
Volatile memories excluding signals. 
0025. The computing device 102 stores, in the memory 
area 108, applications 110, user identifiers 118, and permis 
sions 120, among other data. The applications 110, when 
executed by the processor 106, operate to perform function 
ality on the first computing device 102. Exemplary applica 
tions 110 include mail application programs, web browsers, 
calendarapplication programs, address book application pro 
grams, messaging programs, media applications, gaming 
applications, map applications, location-based services, 
search programs, and the like. The applications 110 may 
communicate with counterpart applications or services Such 
as web services accessible via a network. For example, the 
applications may represent downloaded client-side applica 
tions that correspond to server-side services executing in a 
cloud. 

0026. The user identifiers 118 store identifications of other 
users, such as the second user 122, who are associated with or 
known by, the first user 104. For example, the user identifiers 
118 store identification of the others users associated with the 
first user 104 based on a contact list, an address book, calen 
dar entries and/or recipients of previous messages sent by the 
first user 104. Further, the user identifiers 118 may contain 
identification, contact details, and preferred means of com 
munication with various contact groups such as friends, rela 
tives and colleagues. 
(0027. The user identifiers 118 have the permissions 120 
associated therewith. The permissions 120 may vary from one 
contact group to another, may vary within each contact group, 
and/or may be set individually for the users associated with 
the first user 104. For example, one set of permissions may be 
associated with the spouse of a user Such that movement 
information of the first user 104 is shared with the spouse 
irrespective of the day of the week and time of the day, while 
the movement information of the first user 104 may be shared 
with a colleague only on specific days and times (e.g., during 
work hours). 
0028. In some embodiments, the permissions 120 may be 
based on geofencing (e.g., the permissions may be dependent 
on a location of the first user). For example, movement infor 
mation to some specific users associated with the first user 
104 may be provided only when the first user 104 is within a 
pre-defined distance from a work location (e.g., office), or 
only when the first user 104 is beyond the pre-defined dis 
tance. In some embodiments, the pre-defined distance or 
perimeter of the geofence may be dynamically defined by the 
first user 104, while in other embodiments the pre-defined 
distance or perimeter may be automatically defined based on 
the current location of the first user 104. 



US 2014/0274.142 A1 

0029. The user identifiers 118 may be populated by the 
first user 104, who may vary the permissions 120 associated 
with the user identifiers 118 (e.g., with time). In others 
embodiments, the entries for the user identifiers 118 may be 
automatically populated based on a contact list, an address 
book, calendar entries, and/or recipients of previous mes 
sages. Further, the permissions 120 may be automatically set 
(e.g., based on default values or preferences of the first user 
104 for obtaining or sharing the movement information). In 
other embodiments, while the entries for the user identifiers 
118 are automatically populated, the permissions 120 asso 
ciated with each of the user identifiers 118 (or groups of the 
user identifiers 118) may be specifically set by the first user 
104. 

0030. In operation, the permissions 120 enable or disable 
sharing of the movement information. For example, in 
response to receipt of a message from the second computing 
device 124, the permissions 120 on the first computing device 
102 operate to either block the first computing device 102 
from requesting the movement information from the second 
computing device 124, or to allow the first computing device 
102 to request the movement information from the second 
computing device 124. Similarly, upon receipt by the second 
computing device 124 of a request from the first computing 
device 102 for the movement information, the permissions 
120 on the second computing device 124 operate to either 
block or allow the first computing device 102 to receive the 
movement information from the second computing device 
124. 

0031. The permissions 120 may also allow or prevent shar 
ing of particular portions of the movement information. For 
example, the movement information may be filtered based a 
type of information allowed to be shared as defined by the 
permissions 120. Further, the level of granularity of the move 
ment information to be shared with particular users may be set 
via the permissions 120. 
0032. The permissions 120 may be defined dynamically 
based on an evaluation of a received message. For example, a 
received message is evaluated to classify or categorize the 
message, and the permissions 120 are defined or determined 
based on the classification or category. Metadata, Such as in 
the headers of the message, may be evaluated to identify the 
sender of the message. For example, if the message is sent by 
a service provider of the network 128, no movement infor 
mation may be requested or provided. Alternatively or in 
addition, context information Such as the location of the send 
ing device and/or receiving device, remaining battery life of 
the sending device and/or receiving device, and/or time of day 
is determined and evaluated to dynamically define one or 
more of the permissions 120. 
0033. In some embodiments, the permissions 120 may be 
encapsulated in a security policy associated with the first 
computing device 102 that can be set only by a user who logs 
in as an administrator. In some embodiments, the user iden 
tifiers 118 and/or the permissions 120 may be set by the user 
logging in as the administrator, and may not be amenable to 
change by other users of the first computing device 102. As an 
example, upon request by the second user 122 identified in the 
user identifiers 118 stored in the first computing device 102. 
the location of the first computing device 102 may automati 
cally be sent to the second computing device 124 without 
prompting the first user 104. For example, a parent may set the 
user identifiers 118 and/or the permissions 120 of a child’s 
mobile telephone and remotely query the child’s mobile 
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phones to obtain the current location of the child's mobile 
telephone without the children knowing about the query. 
0034. The first computing device 102 further has at least 
one user interface to present the movement information and 
messages to the first user 104. In some embodiments, the user 
interface may include a graphics card for displaying data to 
the first user 104 and receiving data from the first user 104. 
The user interface may also include computer-executable 
instructions (e.g., a driver) for operating the graphics card. 
Further, the user interface may include a display (e.g. a touch 
screen display or natural user interface) and/or computer 
executable instructions (e.g., a driver) for operating the dis 
play. The user interface may also include one or more of the 
following to provide data to the first user 104 or receive data 
from the first user 104: speakers, a sound card, a camera, a 
microphone, a vibration motor, one or more accelerometers, 
a BLUETOOTH brand communication module, global posi 
tioning system (GPS) hardware, and a photoreceptive light 
sensor. For example, the first user 104 may input commands 
or manipulate data by moving the first computing device 102 
in a particular way. 
0035 Referring next to FIG. 2, an exemplary flow chart 
illustrates operation of the first computing device 102 to send 
a message and movement information to the second comput 
ing device 124. At 202, the first computing device 102 checks 
whether a message intended for the second computing device 
124 has been received from the first user 104. For example, 
the first user 104 may be typing the message into the first 
computing device 102. When the message is received, the first 
computing device 102 at 204 derives movement information 
describing travel of the first computing device 102 from the 
sensors 112 and/or other means, such as using a cellular 
telephone network, a Wi-Fi-based system, and/or a mapping 
application. The movement information includes, for 
example, travel information Such as the route being used by 
the first user 104 of the first computing device 102 and the 
estimated time of arrival (ETA). The movement information 
may further include a heading, Velocity information, and/or 
projected trajectory of the first computing device 102 along a 
route, as well as the current location of the first computing 
device 102. The current location may be represented with 
latitude, longitude, elevation, a rate of climb, and/or descent. 
0036. In some embodiments, the movement information is 
derived from data (e.g., position data) obtained from the 
sensors 112, mapping information, traffic information, and 
the like. For example, a mapping application may post-pro 
cess position data from the sensors 112 in conjunction with 
the mapping information and/or traffic information to pro 
duce the movement information. 

0037. At 206, the received message and the derived move 
ment information are sent to the second computing device 
124 by the first computing device 102. Based on the user 
identifiers 118 and the permissions 120 for the second user 
122, the first computing device 102 may send the message and 
movement information to the second computing device 124 
automatically, or otherwise without explicit or contempora 
neous input from the first user 104. In other embodiments, the 
first user 104 is prompted to authorize sending the movement 
information with the message. 
0038. In some embodiments, the message and the move 
ment information are sent to the second computing device 
124 in the same message and/or displayed by the same appli 
cation at the second computing device 124. In other embodi 
ments, the message and the movement information are sent to 
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the second computing device 124 in different messages. The 
second computing device 124 displays the message and 
movement information to the second user 122. 
0039. Subsequently, or otherwise at some point in time 
after sending the message and movement information to the 
second computing device 124, the first computing device 102 
derives updated movement information from the sensors 112 
at 208. In some embodiments, the first computing device 102 
derives the updated movement information in response to an 
elapsed time, triggers, events, criteria, rules, and/or other 
factors. For example, the first computing device 102 may 
derive the updated movement information after a pre-defined 
period of time has elapsed, upon detecting a change in traffic 
conditions (e.g., congestion), upon detecting a change in 
travel (e.g., route) of the first computing device 102, and/or 
other factors. 
0040. At 210, the first computing device 102 compares the 
updated movement information with the previously sent 
movement information. Based on the comparison, the 
updated movement information is sent to the second comput 
ing device 124 by the first computing device 102 at 214. For 
example, the first computing device 102 may check at 212 
whether the updated movement information indicates travel 
that is different from the travel that was indicated by the 
previously sent movement information. If the updated move 
ment information indicates travel that is different from the 
travel that was indicated by the previously sent information, 
the updated movement information is sent to the second com 
puting device 124 at 216. For example, the updated move 
ment information may indicate that the first computing device 
102 is now on a route that is different from the earlier route. As 
another example, the updated movement information may be 
sent when a current ETA is different from the earlier ETA 
(e.g., by a pre-defined threshold duration or amount of time) 
0041) If the updated movement information does not differ 
significantly (e.g., by a pre-defined threshold) from the pre 
viously sent movement information, the first computing 
device 102 does not send the updated movement information 
at 218 to the second computing device 124. For example, if 
the updated movement information is approximately or Sub 
stantially the same as the previously sent movement informa 
tion, the updated movement information is not sent to the 
second computing device 124. 
0042. Alternatively or in addition, the updated movement 
information is derived and sent in accordance with an update 
frequency stored in the memory area 108. The update fre 
quency may be defined by the first user 104, by an operating 
system of the first computing device 102, and/or another 
entity. 
0043 Referring next to FIG. 3, an exemplary block dia 
gram illustrates an embodiment in which a first mobile tele 
phone 306 sends movement information to a second mobile 
telephone 302. The first computing device 102, for example, 
the first mobile telephone 306, is in communication with the 
second computing device 124, for example, the second 
mobile telephone 302, via any network (e.g., network 128). In 
this example, the user of the first mobile telephone 306 has 
given permission to share the movement information with the 
second mobile telephone 302. For example, the permissions 
120 have been defined to allow such sharing. 
0044) The first mobile telephone 306 may be configured to 
intermittently, at pre-determined times, and/or upon the 
occurrence of another pre-defined event, send its movement 
information to the second mobile telephone 302 without any 
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action by the user of the first mobile telephone 306. The 
movement information is sent in encrypted form 304 that 
includes the device identification, the current latitude, longi 
tude, direction, Velocity, route, estimated time of arrival at a 
destination, etc. 
0045. The second mobile telephone 302 may be config 
ured to receive movement information of the first mobile 
telephone 306 without prompting the user of the second 
mobile telephone 302 to accept or reject the movement infor 
mation. Rather, in Some embodiments, the second mobile 
telephone 302 receives the movement information and dis 
plays the movement information along with the associated 
message. For example, the location may be displayed as text, 
displayed in a map application executed by the second mobile 
telephone 302, and/or displayed in a tile or other user inter 
face element on a home screen of the second mobile tele 
phone 302. 
0046 Referring next to FIG. 4, an exemplary block dia 
gram illustrates the first mobile telephone 306 detecting its 
movement and sending updated movement information to the 
second mobile telephone 302. The first mobile telephone 306 
detects its movements using sensors, such as the sensors 112 
or by other means, based on the triggers, events, criteria, etc., 
such as described with reference to FIG. 2. Without a request 
from the second mobile telephone 302, the first mobile tele 
phone 306 derives and sends the updated movement informa 
tion in encrypted form 404 to the second mobile telephone 
302. The updated movement information includes, for 
example, device identification, current latitude, longitude, 
direction, velocity, etc. The second mobile telephone 302 
receives the updated movement information and notifies the 
user of the second mobile telephone 302 of the updated move 
ment information (e.g., as text, in the map application, etc.). 
0047 Referring next to FIG. 5, an exemplary flow chart 
illustrates operation of the first computing device 102 to 
receive and present movement information from the second 
computing device 124. In the example of FIG. 5, the second 
computing device 124 may be configured to send the move 
ment information only on request. For example, the second 
user 122 may be trying to reduce power consumption on the 
second computing device 124, or reduce the quantity or size 
of transmitted messages to stay within a data plan limit for 
messages. 

0048. At 502, the first computing device 102 checks 
whether a message has been received from the second com 
puting device 124. When a message is received from the 
second computing device 124, the first computing device 102 
determines whether movement information has been 
included with the message. If the movement information is 
not available, and if the user identifiers 118 and permissions 
120 indicate that movement information is authorized to be 
received, the first computing device 102 sends a request to the 
second computing device 124 at 504 for the movement infor 
mation associated with the second computing device 124. 
0049. For example, the identification of the user sending 
the message is compared with the user identifiers 118 stored 
by the user receiving the message. The request for the move 
ment information is sent to the second computing device 124 
based on the comparison. For example, if the comparison 
reveals that the user sending the message is within a group of 
close relatives or friends (e.g., an allowed user), the first 
computing device 102 sends the request for the movement 
information. In contrast, if the comparison reveals that the 
user sending the message is not within a group of close 
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relatives or friends (e.g., a blocked user), the first computing 
device 102 does not send the request for the movement infor 
mation. 
0050 Alternatively or in addition, the second computing 
device 124 uses the permissions 120 stored by the second 
computing device 124 to determine whether to send the 
movement information in response to the request from the 
first computing device 102. In this manner, the second com 
puting device 124 authorizes or rejects the sharing of the 
movement information with the first computing device 102. 
0051. In some embodiments, operations 504 and 506 are 
performed without explicitly informing the first user 104 
(e.g., without user action or authorization at the time of 
receiving the message from the second computing device 
124). In some other embodiments, the request may be sent 
based on an input by the first user 104. 
0052 At 506, the first computing device 102 receives the 
movement information from the second computing device 
124. At 508, the received message and the movement infor 
mation are presented to the first user 104. In some embodi 
ments, a single application from the applications 110 
executes to display both the received message and the move 
ment information in a user interface. 
0053. The operations illustrated in FIG. 5 may also be 
described from the perspective of the second computing 
device 124. In particular, the second computing device 124 
sends a message to the first computing device 102 (e.g., a text 
message) over a peer-to-peer connection without sending 
movement information. Subsequently, the second computing 
device 124 receives a request for the movement information 
from the first computing device 102. The second computing 
device 124 analyzes the request in view of the permissions 
120 to determine whether to send the movement information 
to the first computing device 102. Based on the determination, 
the second computing device 124 derives the movement 
information (e.g., from data from the sensors 112) and trans 
mits the movement information to the first computing device 
102 (e.g., in a text message) over the peer-to-peer connection. 
0054 An example of the operations shown in FIG. 5 is 
next described. 
0055 Referring next to FIG. 6, an exemplary block dia 
gram illustrates an embodiment in which the first mobile 
telephone 306 requests movement information from the sec 
ond mobile telephone 302. The first mobile telephone 306 and 
the second mobile telephone 302 may initially communicate 
to authorize the first mobile telephone 306 to request and 
obtain movement information from the second mobile tele 
phone 302. Alternatively, the authorization may occur in 
response to receiving a request for the movement informa 
tion, such as illustrated in FIG. 6. 
0056. While FIG. 6 illustrates the first mobile telephone 
306 requesting and receiving the movement information from 
the second mobile telephone 302, the roles of the first mobile 
telephone 306 and the second mobile telephone 302 may be 
reversed, such that the second mobile telephone 302 requests 
and receives the movement information from the first mobile 
telephone 306. 
0057. As shown in FIG. 6, the first mobile telephone 306 
sends a request 606 to the second mobile telephone 302 for 
the movement information associated with the second mobile 
telephone 302. For example, the first mobile telephone 306 
requests the movement information in response to receiving a 
message from the second mobile telephone 302. In some 
embodiments, the request 606 is encrypted and includes 
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device identification for the first mobile telephone 306 (e.g., a 
device identifier), a date and time of the request 606 (or a date 
and time of the message received from the second mobile 
telephone 302), and a checksum. 
0058. The second mobile telephone 302 receives the 
request 606, evaluates the request 606, and responds to the 
request 606. For example, the second mobile telephone 302 
may authenticate and/or validate the request 606 by compar 
ing information from the request 606 with information stored 
by, or accessible to, the second mobile telephone 302. In 
response, the second mobile telephone 302 sends the 
requested movement information 608 to the first mobile tele 
phone 306. The requested movement information 608 
includes, for example, a device identifier associated with the 
second mobile telephone 302, current route, current latitude, 
longitude, direction, Velocity, and/or other information 
describing the second mobile telephone 302 (e.g., travel 
information for the second mobile telephone 302). Further, 
the requested movement information 608 may be encrypted. 

Additional Examples 
0059. In one scenario, the movement information may be 
automatically collected and sent to the second user 122 when 
the first user 104 leaves a work environment. In another 
scenario, the movement information may be automatically 
collected and sent to the second user 122 when the first 
computing device 102 is reported as stolen. In these sce 
narios, the movement information may be sent without a 
message from the first user 104, or with a default message. 
0060 Some embodiments contemplate implementation of 
both a pull scenario and a push scenario. Such as in different 
threads if the first computing device 102 supports multiple 
threads. For example, the first computing device 102 may 
check whether a first message, intended for the second user 
122, has been received from the first user 104 (e.g., the first 
user 104 has typed a message) and whether a second message, 
intended for the first user 104, has been received from the 
second computing device 124, both via a peer-to-peer con 
nection. 
0061. In response to receiving the first message, the first 
computing device 102 derives first movement information 
from the sensors 112 or by other means as described herein, 
and sends the first message with the first movement informa 
tion to the second computing device 124. In response to 
receiving the second message, the first computing device 102 
obtains second movement information from the second com 
puting device 124 (e.g., by sending a request for the second 
movement information to the second computing device 124) 
and, upon receipt of the second movement information, pre 
sents the second message and the second movement informa 
tion to the first user 104. 
0062 Some aspects of the disclosure operate indepen 
dently of the type or brand of operating system executing on 
the first computing device 102 and the second computing 
device 124. In Such embodiments, each of the first computing 
device 102 and the second computing device 124 execute 
client applications enabling peer-to-peer communication. 
Further, aspects of the disclosure are backwards compatible. 
For example, if the second computing device 124 is not 
capable of displaying or otherwise using the movement infor 
mation receiving from the first computing device 102, the 
second computing device 124 will at least display the mes 
sage to the second user 122 and disregard the movement 
information. 
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0063 Some embodiments contemplate filtering the move 
ment information, before sending the movement information, 
based on the location of the sending device and/or the recipi 
ent at the device receiving the movement information. For 
example if the user at the sending device is walking or jog 
ging, the Velocity and/or direction information may not be 
sent to the recipient. In contrast, some embodiments contem 
plate adding metadata to the message and/or movement infor 
mation. For example, some embodiments contemplate add 
ing tags indicating an urgency and/or importance of the 
message. The urgency and/or importance of the message may 
be derived from the message itself and/or from the movement 
information. 
0064. In some embodiments, the ETA may be refined 
based on the day of the week and the time, wherein previous 
traffic data corresponding to the day of the week and the time 
is stored in the memory area 108 is used to refine the ETA. 
0065. In some embodiments, the first computing device 
102 and the second computing device 124 may be in a peer 
to-peer communication with each other using a Wi-Fi Direct 
communication methodology with a Wi-Fi Protected Setup. 
Initial pairing of the computing devices may be done using 
near-field communication (NFC) in such cases. 
0066. In some embodiments, at least a portion of the func 

tionality of the various elements illustrated in the figures may 
be performed by other elements in the figures, or an entity 
(e.g., processor, web service, server, application program, 
computing device, etc.) not shown in the figures. 
0067. In some embodiments, the operations illustrated in 
the figures may be implemented as Software instructions 
encoded on a computer readable medium, in hardware pro 
grammed or designed to perform the operations, or both. For 
example, aspects of the disclosure may be implemented as a 
system on a chip or other circuitry including a plurality of 
interconnected, electrically conductive elements. 
0068. The term “Wi-Fi as used herein refers, in some 
embodiments, to a wireless local area network using high 
frequency radio signals for the transmission of data. The term 
“BLUETOOTH' as used herein refers, in some embodi 
ments, to a wireless technology standard for exchanging data 
over short distances using short wavelength radio transmis 
sion. The term “cellular as used herein refers, in some 
embodiments, to a wireless communication system using 
short-range radio stations that, when joined together, enable 
the transmission of data over a wide geographic area. The 
term "NFC as used herein refers, in some embodiments, to a 
short-range high frequency wireless communication technol 
ogy for the exchange of data over short distances. 
0069. Embodiments have been described with reference to 
data monitored and/or collected from the users such as loca 
tion or movement data, and the sharing of the monitored or 
collected data with other users. Notice may be provided to the 
users of the collection and sharing of the data (e.g., via a 
dialog box or preference setting) and users are given the 
opportunity to give or deny consent for the monitoring, col 
lection, and/or sharing and/or to customize what data is moni 
tored or collected and/or with whom the data is shared. The 
consent may take the form of opt-in consent or opt-out con 
Sent. 

Exemplary Operating Environment 
0070 Exemplary computer readable media include flash 
memory drives, digital versatile discs (DVDs), compact discs 
(CDS), floppy disks, and tape cassettes. By way of example 
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and not limitation, computer readable media comprise com 
puter storage media and communication media. Computer 
storage media include Volatile and nonvolatile memories, 
removable and non-removable memories implemented in any 
method or technology for storage of information Such as 
computer readable instructions, data structures, program 
modules and other data. Computer storage media are tangible 
and mutually exclusive to communication media. Computer 
storage media exclude propagated data signals. In some 
embodiments, computer storage media are implemented in 
hardware. Exemplary computer storage media include hard 
disks, flash drives, and other solid-state memories. In con 
trast, communication media typically embody computer 
readable instructions, data structures, program modules, or 
other data in a modulated data signal Such as a carrier wave or 
other transport mechanism and include any information 
delivery media. 
0071 Although described in connection with an exem 
plary computing system environment, embodiments of the 
disclosure are capable of implementation with numerous 
other general purpose or special purpose computing system 
environments, configurations, or devices. 
0072 Examples of well-known computing systems, envi 
ronments, and/or configurations that may be suitable for use 
with aspects of the invention include, but are not limited to, 
mobile computing devices, personal computers, server com 
puters, hand-held or laptop devices, multiprocessor Systems, 
gaming consoles, microprocessor-based systems, set top 
boxes, programmable consumer electronics, mobile tele 
phones, network PCs, minicomputers, mainframe computers, 
distributed computing environments that include any of the 
above systems or devices, and the like. Less mobile or sta 
tionary computing systems described herein may at least be 
used to receive the messages and the movement information. 
Such systems or devices may accept input from the user in any 
way, including from input devices such as a keyboard or 
pointing device, via gesture input, proximity input (such as by 
hovering), and/or via Voice input. 
0073 Embodiments of the invention may be described in 
the general context of computer-executable instructions, such 
as program modules, executed by one or more computers or 
other devices in Software, firmware, hardware, or a combina 
tion thereof. The computer-executable instructions may be 
organized into one or more computer-executable components 
or modules. Generally, program modules include, but are not 
limited to, routines, programs, objects, components, and data 
structures that perform particular tasks or implement particu 
lar abstract data types. Aspects of the invention may be imple 
mented with any number and organization of Such compo 
nents or modules. For example, aspects of the invention are 
not limited to the specific computer-executable instructions 
or the specific components or modules illustrated in the fig 
ures and described herein. Other embodiments of the inven 
tion may include different computer-executable instructions 
or components having more or less functionality than illus 
trated and described herein. 
0074 Aspects of the invention transform a general-pur 
pose computer into a special-purpose computing device when 
configured to execute the instructions described herein. 
0075. The order of execution or performance of the opera 
tions in embodiments of the invention illustrated and 
described herein is not essential, unless otherwise specified. 
That is, the operations may be performed in any order, unless 
otherwise specified, and embodiments of the invention may 
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include additional or fewer operations than those disclosed 
herein. For example, it is contemplated that executing or 
performing aparticular operation before, contemporaneously 
with, or after another operation is within the scope of aspects 
of the invention. 
0076. When introducing elements of aspects of the inven 
tion or the embodiments thereof, the articles “a,” “an,” “the 
and “said are intended to mean that there are one or more of 
the elements. The terms “comprising.” “including.” and “hav 
ing are intended to be inclusive and mean that there may be 
additional elements other than the listed elements. The term 
“exemplary' is intended to mean “an example of The phrase 
“one or more of the following: A, B, and C’ means “at least 
one of A and/or at least one of Band/or at least one of C.’ 
0077. Having described aspects of the invention in detail, 

it will be apparent that modifications and variations are pos 
sible without departing from the scope of aspects of the inven 
tion as defined in the appended claims. As various changes 
could be made in the above constructions, products, and 
methods without departing from the scope of aspects of the 
invention, it is intended that all matter contained in the above 
description and shown in the accompanying drawings shall be 
interpreted as illustrative and not in a limiting sense. 
What is claimed is: 
1. A system for peer-to-peer communication of movement 

information, said system comprising: 
one or more sensors providing movement information 

describing travel of a first computing device; and 
a processor programmed to: 

receive a message from a first user of the first computing 
device, the message being intended for a second user 
at a second computing device; 

in response to receipt of the message, derive the move 
ment information from the one or more sensors; 

send the received message and the derived movement 
information to the second computing device via a 
peer-to-peer connection; 

Subsequently derive updated movement information for 
the first computing device from the one or more sen 
Sors; 

compare the derived, updated movement information 
with the sent movement information; and 

send the derived, updated movement information to the 
second computing device based on the comparison. 

2. The system of claim 1, wherein the one or more sensors 
comprise at least one of an accelerometer, a gyroscope, a 
global positioning system (GPS) receiver, or a wireless net 
work transceiver. 

3. The system of claim 1, wherein the movement informa 
tion comprises at least one of a route or a Velocity. 

4. The system of claim 1, wherein the processor is pro 
grammed to send the derived, updated movement information 
to the second computing device on determining that the 
derived, updated movement information indicates travel dif 
fering from travel indicated by the sent movement informa 
tion. 

5. The system of claim 1, wherein the processor is pro 
grammed to Subsequently derive the updated movement 
information based on an update frequency stored in a memory 
aca. 

6. The system of claim 1, wherein the movement informa 
tion comprises a first estimated time of arrival, wherein the 
updated movement information comprises a second estimate 
time of arrival, and wherein the processor is programmed to 
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send the derived, updated movement information to the sec 
ond computing device on determining that the second esti 
mated time of arrival differs from the first estimated time of 
arrival by a pre-defined threshold amount. 

7. The system of claim 1, wherein the processor is pro 
grammed to send the received message and the derived move 
ment information to the second computing device in a same 
message or in a different message. 

8. The system of claim 1, further comprising a memory 
area storing a set of user identifiers and permissions associ 
ated therewith, wherein the processor is programmed to 
derive the movement information and send the received mes 
sage and the derived movement information to the second 
computing device based on the permissions corresponding to 
the second user. 

9. A method comprising: 
receiving, by a first computing device, a message from a 

second computing device via a peer-to-peer connection; 
in response to receipt of the message, requesting move 

ment information from the second computing device, 
the movement information describing travel of the sec 
ond computing device; 

receiving, by the first computing device, the requested 
movement information from the second computing 
device; and 

presenting the received message and the received move 
ment information to a user of the first computing device. 

10. The method of claim 9, wherein presenting the received 
message and the received movement information to the user 
comprises displaying the received message and the received 
movement information in a single application executing on 
the first computing device. 

11. The method of claim 9, wherein presenting the received 
message and the received movement information to the user 
comprises displaying the received message and the received 
movement information in a single user interface element dis 
played on the first computing device. 

12. The method of claim 9, wherein requesting movement 
information from the second computing device occurs with 
out input from the first user. 

13. The method of claim 9, wherein the received message 
is from an originating user, further comprising comparing the 
originating user to a set of users associated with the first user, 
and wherein requesting the movement information occurs 
based on the comparison. 

14. The method of claim 13, wherein requesting the move 
ment information is blocked on determining that the originat 
ing user is a blocked user based on the comparison. 

15. The method of claim 13, wherein requesting the move 
ment information is allowed on determining that the originat 
ing user is an allowed user based on the comparison. 

16. The method of claim 13, further comprising automati 
cally populating the set of users based on at least one of 
contacts, calendar entries, or previous messages, associated 
with the first user. 

17. One or more computer storage media storing computer 
executable instructions that, when executed, cause at least 
one processor to share movement information via a peer-to 
peer connection by: 

receiving a first message from a first user of a first comput 
ing device and a second message from a second user of 
a second computing device, the first message being 
intended for the second user, the second message being 
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intended for the first user, the first computing device 
communicating with the second computing device via a 
peer-to-peer connection; 

in response to receipt of the first message, deriving first 
movement information from one or more sensors of the 
first computing device, the first movement information 
describing travel of the first computing device; 

in response to receipt of the second message, obtaining 
second movement information from the second comput 
ing device, the second movement information describ 
ing travel of the second computing device; 

sending the received first message and the derived first 
movement information to the second computing device 
via the peer-to-peer connection; and 

presenting the received second message and the obtained 
second movement information to the first user. 
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18. The computer storage media of claim 17, wherein the 
computer-executable instructions cause the processor to 
derive the first movement information and send the received 
first message and the derived first movement information to 
the second computing device based on at least one of a loca 
tion of the first computing device, time of day, battery life of 
the first computing device, or a category of the received first 
message. 

19. The computer storage media of claim 17, wherein the 
computer-executable instructions cause the processor to 
derive the first movement information and send the received 
first message and the derived first movement information to 
the second computing device without input from the first user. 

20. The computer storage media of claim 17, wherein the 
first movement information comprises a current location of 
the first computing device. 
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